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(57) Abstract: A circuit for generating a component of n-th degree includes: six differential amplifiers (15A to 15F) having a pair 
of input terminals supplied with a common linear input signal and a constant level signal of a predetermined level, outputting a 
reversed or non-reversed signal to the linear input signal, and having a limiter function to limit the output signal to a predetermined 
maximum value and a minimum value; a constant level signal generation circuit for supplying the constant level signal to each of 
the six differential amplifiers; a current mirror circuit (14) for controlling current flowing in the differential amplifiers (15A to 15F); 
and addition resistors (16A, 16B) for adding the output current of the differential amplifiers (15A to 15F). By increasing the flowing 
current by the sixth differential amplifier (15F) so as to increase the resistance value, it is possible to obtain a highly accurate output 
current of a component of a S-th degree function having more precipitous inclination with respect to the input signal. 
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20 i c i izmmfa u #r8«jbe vbefw i-s^r c i <z>mi±F£T# 1 0 • r c 

Io £&5 0 

@7 (b) <E>ffl^4$ttfc:*5V>T\ ^RdMRCj^fRCi* 
25 «H4fcJ:St>a>f±* Vrefli±Io • RC#ifi<^mb^^tti73^<b<^^-^^So 

a, 15E. 1 5F«r^ufciHi8S^ov^%^-r5o AJjmmvtf&mmwEE. 

Vrefli <fc 0+#fc:/h$VMI# (Vin<Vrefli) iiui£ bfc<k 5 &t£IHtH& 

1 5 CK^TteMOS^^^^h^v^^T r 3 £r»E;h,5«8lctt^TMO 



17 



WO 2004/025824 



7JP2003/010853 



SlMMb7y^^TrC 2 ^ik Ifegzt UT I C2= I o ^ Ici=Oi:& 
5. IS«^lb*i#iSSl 5 B % 15D»fb, Ib2=Id2=Iox I bi= I di 
= 0 £ ft t) . flUI I pout= 2 I o I nout= I o ttZ&o 
•^LT, A^mJEViN^itin-t-Si:, rtl(^ CTMO SSlfM f 7 
5 ^TrCi Km^a § ^*Ute«>5£#fc:> MOSlt#Mb7^^Tr C 2 

A7amffiViN^#^^mJEVBEFLi <b , I ci= 

1 C2 = i 0 / 2 t ft t> , ffii<Z>Sll!tfi*S# 1 5 1 5 DfcoV^ttfttBgfbflSjJS 
r bftV^CDT\ t LT, ttt73^t$ft I noutS-T^ I pourte I nout= I pout= 3 I o 
/2tJi5 0 A#ttJBEVma*J9i<ft5i:. 102=0. I C i=Ioi:ft5© 

10 "C, Its ttiTjff^fD I POUT&tJ* I NOUT& I POUT= I 0 s I NOUT= 2 I o t ft 

$ e, tz-Atim&vmftmnirz t^mmmmm 1 5 b ©mo ssisite&m h 9 >- 
^TrBi ^m^c«*a&#> § t mo s wmsmzk v 7 nrB 

2 ©«8l*s^b*6J?)s A^3«JBEViN35 s #fiS3£®EVKEa!M^i-S h. I bi= I b 2 = 
15 I 0 / 2 t ft «9 > UJ^J«i*E I poutRU* I noiref* W I nout= I pout= 3 I o / 2 t 

ft5„ 

I pout= 2 I o v Inout= Io tftofc^ $ fe^{ii77mffViN36 5 iiADi~S 
HS)*iit>S§s 1 5D©MO SSI#M b 7 ^ T r Di ^®^^^»6S 

£*K N MOSlt»f7^^Tr D 2 tf>*iflWS**I> Ute*. A^mffiV 

20 wt^Ml&mfe VREFH1 t-iS-ra £ , l±j73m}JfD I POUT&tF I NOUTf^StK I pout= I 
nout= 3Io/2i/i^$f) \Z.AtlW&Vm&W!BrirZi £ . I POUT= I 0 . I NOUT 
= 2 Io £ft£>„ 

Lfc^oT, #J;tf£ Inout#JK:oV^JL5£:. IB 3 ©HE»^BSS 1 5 C<Df±l73 

i cl f±H 8 -Tt—Mwm7*<D& 5 k> A^ft#viNO«jE*s^ 3 <Dmknw$& 
25 1 5 c©ft/hfltvcL^art-5*"T?«>isw:o &mwv, M'\^vcl&mz.z tmM 

#RS^mffiV R EFLi ^it-T 5 i I o / 2 £ ft <9 . ^t<DWihAtsit ^rVm(D 

m2 (omhmm® 1 5 b ©w^m^ 1 b 2 ^ m 8 xmmm^co x 0 
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-Ttefr-h, Mfriftf^l 5 A|:M^^5Ili«fR«RAi „ RA 2 ^ 
15 MflEU l*BB«^«©JK*^«**fBift^*r:i:-e, AW;*J«M4*rlJfriB Lfc 

^UT^b^ &SbJg£&l 5 C £ ^ iMflfifcO^©^* 1 5E^iP^So - 

25 < LT\ ffitt^*^#<i"5w^^J: 9. A^«BEViN*sft/J^VcLJ;»?/h$V^ 

ft5 0 l 5 D £ R C#f&<z>tStt*BttB& l 5 FfcA*»£*vCV^ 

#R8^SJBEVrbfh2 fcHlbif iJiSS 1 5 D^A^J £;IxTV^#HSJ£«JBEVrefhi <fc 
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£Lb© <t 9 m 5 ^^^m8&<D m^mm i out mnmm isao^ 

tXM9 (c) % MWgfiKSl 5B^ 15C, 15B(Dmt}^nm9 (a), Hlb 
5 m^(D15E, 1 5 F©tU^*P*ttS9 (b) ©«t 5 tcafc 9 . £&*M%~?Z> £ 
,13 9 (d) ^fiM^W^5Wll^ Iout fcfc*. bfc^oT 
N m 4 ^i~«t 5 te. jEifeA^fiiJ^^IUBESr^U, lo 5 &B8$c®ffStfi;ft I out 
Sr. •5T^J#jt>l>IlllS§ 1 l^j^-t-S^a^BT^ifttrtVRSr^Ufe^T^ 

10 #&^^5&j&#<D^m;ftV5ouT «r#5- <b^-e#5 0 

l#CJ&£<E>ftV\ TIB (9) ^<0J;5ft5&BMfcO*&Jfc&-t-5££flS 

V5out=B5 (Vin-Vrefm) 5 (9) 

15 tut. z<omm*&&n&<o*M&\zmm'rzz.k&-e%, zmmmi se 

, 1 5 FlcA^$tt-CV>5#Rg^«JEEVRBFL2 > Veefh2 <D4fr*\ fifttREu 
R E2 x RFi, RF 2 ^\ iiSffiiKlftSrjfilcaaJt Ufc 5 x $fe^ll»ne*i*4:« 

T\ TIB (10) ^©J;pTO^#5i«i:m5, 

20 VnouT=Bn (Vin— Vrefm) 11 (10) 

i~ft:b^ — ^A^^T-^^iiOl^OA^f^A^I^^ I^CA^JS 

y ^ v *mm*mirz>mwL im ( 5 u±<Dmm (ommmm^t > ituis i ib 
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% t&iz., ^(omtimmmum 1 mzm 3 <Dmhm&%*<Dmt>m %t wm&x 
Rommm±m tftz A^t -*§- t mmm^m. ttnz xtim^ 1 <Dm& mmwi 2 © 
mw)mm%*<D*:ti£*)j:%<mfc£fr. nuia i in^t^i^ 0 *>sn 1 > ^2 
5 , m 3 &r#& 4 ©^ibiiii>i^^^ ( i - 4 ) mommmm^* ra, at? £ 

*l£ w-</Hf -^itiiBSfS 1 <^^Sj^i|is^^ A^7 #<D WW £ 

<^fcSW^Br^^^lS:^$^^TV^Si:*^^l, ftulB (i-4) m<DMWjmiM&k buIB 
10 3^t>*SufB ( i -4) 1@(D^ttiti|ii^OttJ^m^^bfc^#^k (k«7J^ 

1-5 «fc 5 ma*** sax, atrsa i m(Dmwjmm&<om*im-%r&to&-i-z> ^iia!), 

15 -liiM^m^lHlSSo— #Ji: IT, 4&/&fr^£[IlS&Kov^l&i?J!1-5o 

m l o 4&j&£3S£|e]8&<D— 0iJ-C&5„ 

20 tfc 5 i<DMO SSl^ f 7 y v'^ ^ T r 1~T r 5 t Uls 

1 5A~i 5DRT$j£m.ffimMm<DMxmffi*M%.-rzi}m%sk vxcom-^ 

I^ft5iSfil6A, 16B£^b&5o ^-H*)^*!^ 1 5 A~l 5Dtftf 
25 W</Wt -^3§£(Hg& 2 0 -e35££*X5 ^^/^#^ffVREFHl > v 

REFH2 n VREFL2 S.t^VREFLl # S #^£3X<5 0 

rrtN wmm$&$si 5 Al*. * 1/ y h 5 7 -0S§ 1 4 ©MO s STOf h 
7^**T r 1© KW:/^5*c*»tRAi OTA 2 3r;fr LTiH3?IJ^^$ 
frfcMO SSTOI f7^^T r Ai r A 2 *#~FZ>o h =7 
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TrAi htcAJjm-ZrVm&W&ZthZ) t&\^, YJWXfT r A 2 <D? 

^365*n*««r*^'t-5— jj<Dm.1fcl 6 B«r^L-CiE©«jE«S^VDD^g|3|S**t 
, b7^7^T r A 2 O KH' ^MO Sillf^ f 7 ^'^^ 1 

^ett, mmm^i 5 b, 15c, i5Dt>s^t<, h7^^T 

rB 2 , TrC 2 , T r D 2 <7>^- htefcl^Wt"^^** 2 0 Xft±i$ 

;fr£#f$j£fflJEEVREFHi > Vrefl2> Vrefh2 *><D t^^> 0 4&U ^ 

KriHisti 5B N 1 5D»»bii4B#i 5A, 1 5ctmmktemfe£tir\,^ 

io ^i~5o 

*fc> #^^mj±«V R EFH 2 > Vrefhi > Vrefli > Vrefl 2 T*fc 9 > b 7 
nrC, TrDWiit^F^^^TrA, T r B «fc 9 VMgK 
^^•f-^o flifcfif I a = Ib = Io > I c = I d = 2 I o b-tZ> 0 

mhmmmm&vMznwt, mm 5 yvfrftrntLmmx^tc t>o t mmxh 

15 6fc£), mWjigm^l 5 A, 1 5 BlC<tSW^I Iout fiE 1 1 (a) \H 

So ^«J*i*S5§ 1 5C, 15Dia5W^ill (b) <D&?Ki£Z> 

£fc N A^jmBEViNdM^M^^ft^xo i-^^*>#^mjEVREFLi 

20 REFHl (D^W^fe^ t £ Offl^ffiflft I OUT W\ I OUT — I POUT I NOUT= 2 I o + 

Io + Io+2I 0 =6Iofcft!K W0ft*»otl*5. £oT, - 

COmWimM^ 1 5A~1 5Dl^m^&*ft3&UTV^#l^h^7---|&]&§l 4^ 
bf^S-^^T?^5 0 * b 5 7-0^ 1 4©MO SiiUM b 

25 7V^^Tr 1 ~T r 5 \Z.^<D?— Y\^Xt\W±.Vm^Kf} LTV^S t> 9 lO 
©MOSll»h7^^Tr 6^Ut, 2jn^Sff£#J&^ 5 J&fct 

h^y^^T r 1~T r 5£>y — K W'f yt)E^fl©MO S 11^^ h 
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zoiznMm&frhntotinM&mi 1 (c) 

*}&-£.X%H%-fZ£. mil (d) ©J:5&4#M#«iffctttfJlouT - 

(ommtnti i out ^\ m 4 ktf ufc<t 5 ^ EteA^flUKiswEE^s^iags iot 

5 3g£ Lfc^mff Voff U Ro Br^J#*iffiEBS 1 1 Sr#ric-f S^MHSte *T 

J;oTs ±IB©«k5»w4o©H»i«*BSl 5A~1 5 D&TJ^ffigfcIUiigSr/iVN 
10 E!lSJ»&B:ieiRl&*-3£4:T\ TIE (1 D S;©i5*oW^v\ 

V4out =B 4 (Vin-Vrefm) 4 (11) 

~ 1 5 Dj3lA^J$^tTV^.S#^^^JEVEEFLl > VREFL2 n VREFH1 . VREFH2 

TIB (1 2) S;oJ; ? fcW;ft£r# 5 r 5„ 
VmouT =Bm (Vin — Vrefm) m (12) 

jistim<tez>£?^fe£frz>tmz., mmmiRxfn2(Dmmm&mtmmm 
3Rn^4(DmiW}mm^t(omtsit^m^mum'^^^ stria j m<om 
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o »c^*-&*3&v^»cK*^«r3S^$^:S «fc ? lc-r*U£<fcv\ 

WVDDMIIl 3 4r^UT^— hRtf KW^Sr»BI*U V^^VS 

10 7^^Tr 0 h b ^it tfc 4 |§©MO SSII^I* b 7 ^ 

S?**Tr l~Tr 4 t SHIX-fc* l/^ b ^ =7— HH& 1 4£ N £tf>;*7 1^ h ^ 7 
-lUSg 1 4 1 -31 4 ©Jf 5 4<®tf>S!W)Jf 

fg$l 5A~1 5Di:, rttb©^«JiiiI'I^l 5A~1 5D^ffi7JmM^P^i~ 

5talM&&«j*1-si^Haftte&W1-s©ft 1 6 a, i 6 b tfrtbm&istix^ 

15 5o ^-HSbliiliiS&l 5 A~l 5D^«m^5^^/K75#RgmjEVBBPHs Vrefm 

lit, 1 5 Af£ % i7 1/y h ^ 7-@^ 1 4 <7)MO Sil#M b 

fLfcMO SSI^M h 7 T r Ai ^TrA 2 ^i^o h?>i?*9 

20 Tr Ai <D?-hfrAtim^Viti&mkiS*lZ>km£, h7^^TrA 2 ©^ 

ara$H**T*MM-3— ^ism i 6 A#.tmi&if bss i 2 <Dffi7j&y- 

7 9 T r A 2 <*> K W ^3ftSJPjH»«r#ri£^5fll^O«tt 1 6 B LTIE 

25 ©S^iS-?-VDDfc:8affi$*i/rv^ 0 

H»J*i*Sl§l 5Bt>»s * h 5 7— IhIBSI 4©MOSll#Mb7 
^^^T r lOKWym**jfittRBi &t>*RB 2 &^UTitC?lJfcgafc$*L 
7cMOS§im#^mh7^v f ^^T r Bi &t>*T r B 2 Srllt^,, b?^^T 
r Bi ©^-h^A^ffit-^ViN^WI&S^Si:*^, h7^**T r B 2 ^<7 t - 
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A i ttagm h 7 >-i?X HrBiOKW ^dSJnJf»*:fll^'t"Sflfc*Ofe^L 1 6 
B LTIE^liiffif V D D ^ f7^Tr B 2 ©KW^M 

5 XjECDMW&^V'DVfc&ffii&tl'ZZ.klZ-Z 9, flil^^Sbii'PS^l 5A, 15C 

SEftJt<e$l 5C, 1 5Dtt, ^5b*M$l 5A©ifig^L<, fflLU 
^tMD&irZ b7^^T rCi, T r Di b fcA^jflT#ViN*Sffnl&$ *L 

5iJt|C, ^7^^TrC 2 , T r D 2 HOSW^tf^flMKEVRBFL 
10 , Vrefh^^^^^o 

£lMtHB&l 5 AOffi^m&fUouT 1313 (a) ^-f-<fc 5 fcft 0 s PC 
< g5bJg<€$ 1 5 B OttJ^jm^ I out W:0 1 3 ( b ) N ££lb*£til& 1 5 COlli^t 
jftlourttBlS (c)> ^SbJtHf&l 5DC0ffi^m^IouT ttHl 3 (d) 

.15 13 (e) fc*-rJ:5**S*i:fc$. iKOtU^maEttW^J^WUlKi i«r« 

3 &J&£<£>3MDTfB (13) S;t?*$tt5ttJ^V3oOT Sr#SJl^^"C#*o 
V3out=B3 (Vin-Voff) 3 (13) 

20 MB3tt3 &&&&mm<otf'< ^w*sm*\nmmm 1 1 <of«#^ 

B8«c38^iaat?r±s 013 (e) A^mjEVmtf^v^ i*>T?3 

25 fetrfcSo 

b^:3^fife^^lHlB&SrBll 4^i~, <&U #BS^mj±V R EFH2 > V RE fh^1££ 

25 
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£*LTV^ 0 f&ttiilTOl 5C, 15D, 1 5B(Dmmm,mico, I Do, I 

eo«Ico= Ido+ ImkttZ £5\,Z.®!j£-fZ>b, 0&J&££$@$rt?#5 o 

5fe"fx 5 A, 1 5B&t>*l 5 C Uf|/&fttf)T\ ffl^te^tb^ 

tlil5 (a), |§115 (b) RXtmi 5(c) tf>«fc?K:&3 0 ^tT, Htb^I 
5 Sffl 5D<Dmt)temi 5 (d) (^5^(7)J; Sl'&^s ^Sbitii"i^l 5 EOffi^fi 

mi 5 (d) <D£oK%;z> 0 mhmmmi 5Dom;^s&fq^6tti£-c\ 

15 (e) OJ: 5 Kl&So 

io cfco-c, - : e^ ; en<^iiii's^fe^eRDi , rd 2 wrfi, rf 2 ^ #rs 

/eTIBJEE Vrefh> Vrefh2 ZMgrnfe-fZ^klzZK), A^mffiViN^tSffl^v^ 
l &j&9-3§£.g|S 6 Ate. El l 6 ^-TJ: 5 fc. Ajim-%Vm&Ati£tiZ> 

20 w<^)l^^^§|S6 A^J:^^ > A^m^-ViN^iEfeiti|'S^2 0 "C^if"!^?. 

o 

VBout=B1 (Vm- Vrefm) (14) 
25 o-C^:£$tl5„ 

&mm$im<vM.mw®i&ft'tz> 0 ^co^n-^m^ tie (15) ^(d^sk 
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Y= a n 



n (t-to) " + a n .i ( t — t 0 ) nl + 
+ a 3 (t-to) 3 +ai (t-to) +a 0 



(1 5) 



mEfc <mm£ nx^^mmumyk^mm^omm-mm^m^ i &BHfc-e 

tt-C^#5o Ufc^oT, El 1 <^^^^*3V^, (15) s^&tts^ia 

^^^■f-smBESrta^wiiiss i ^?as^mit ^m^x, i&umikmm 

^•H^$P^*3Jt5"I^5pJ#ii*IlHli^l 1 let 9^1HSESrfTV\ flfcflSESrU IK 
10 PSE«o*mJBE*rJp||lHlK"TfiPllLbx **«tt^©a*fcS^«JHSafc«H*Ji:» 
f& Ufc«EEHfl»*ift*«liIi6©«l#«ff Sr#* - <b ^©ftHj^pmff&ftjE 
M^tK^^IeIUS 3 fctfel&i-S £ £ J: •? . rfrfc:^£;K,3*iS^^i&ft# 

15 exo) 3i^t) inufc*fc«T?tei&«fc8Htt u - <Dm.m.w<DM.m&. ^.mm 
^m\^t^mx\m^um^mmm3 (DAtimmv cm^m^^xmtim^r(D 

©^©W^36S#fe*LS2Kll8^b-C^«^ai3£i-5o tot* 5E4Bln?fcBI«3S£S 

t> igi-r t k «£ tJ . #is:^?ES ( 1 1 ~ t m ) x<Dmmmm7k^m^ s <Dxt>m> 

25 JEVCiNftO-VCiNCtm) Srai^i-Si:*^ N 5^n&HS38£3£K 2©W;*jSJE 

V C OUTl(tl)~ V C OUTm(tm) SrSI J£*t" 5 o 

#^T\ ^n?fcl»*3B^«2©ffi^«HVCouTta(ti)~VCouTn(fea) 
* 0&J&#VCouTo(ti)~VC 0 UTo(t m ) L 51 V h © SrTIB (1 6) 5 
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£©0&j5fc# (t7tyh) &§l<r£T\ «t <9jEbVNn^^VCou Tn ^#b 

V C OUTn'(t) =VC OUTn(t) - V C OUTo(t) (16) 

&*<DM.mx\ TI3 (17) ^^-TM#:vCouT(t) tf*, Mfcl-tcA 
JjMJ£V Cm(ti)~ V CiN(tm) t —m-tZ X o \z.m&a* ~a 0 RXfA t 

10 VCoUT<t) =anVCoUTn' ( t +A t ) 4- 

+CL3VC0UT3' (t+At) H-aiVCoun' (t+At) 
+ VCouto' (t+At) 4-ao (17) 

■fe 5/ h srintii-s ^ t T-mm-tZo 

3£3§£i£8 2 ©#M©m^JlffV Cou-m~ v c o outo£:5*c* S15£ Us ^ftfe ©SI 

mm\z> m 2 i^i-ss^ 5 ^mm^±mm 2 a^jije Lfcu^4t3k**siii 
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£ b fc, HI 3 4 &§g&3S£g£ft 2 B fcigffl Lfc^M^kJ^JIlE] 

iWSlHllSt?J«i«fAoiWtM«*rfT ^ims. 
5 ±IB#IUte^j!8l2:i3V>TW:^ ifi^n&li5ifc3§£[I]i&T\ MOSlif 

r t &XZ N rwn ^M^^g^r?aSM^7K H B B ^^lHl^^3iffi-r 5 r. £ K J: 

20 tf^imttt:*), mm^-^^m^-t^^tx^ ^m^^^y-^^^ 

o T ^ tl-& X%\ h flX V^ £ Ml 3 ^P^^fi 2>> 9 *\ n ^ 4 if £ t&U n 
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£ w<,Wf -5§-^)iii^ u^ju^M <^5i5 KHS:^£;Jx5 £ SufBgS 1 Sl^H 

IB® 2 ©^»*SfB»fc:A;*J * 36 i"<yWt# i: 1^ w</K£ft#fci9!^ $ ftt^ 
^t<Dmtim 1 &t>*f£ 3 <0|g*HiM6«©m;*jf& ^-t IH^ttX' 

i - 4 ) m<D%mw®&<o&* r±x a^j $ ^ i^^Mf #a*flfriBi& 1 o^ibif 

huib (i-4) m<Dmmmm&kmt&$5 2(DnmMm&k<Dmt}m&&E.^ 

HfirfBSBl. SB 2. IBSRtfiHrSB (i-4) ^^UttliilS^ffl^jft-^SrAB^L 
25 *U 
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A;fr£fr5^i^A4f-§-<DW<^«fc t>4£< ft£ J;5fcK££*tJ^fflrlB**4i£: 
5 ft5A2Kf %h jtmft'Ht£&5A2rtf-5§-£ Ofl^MlB^ 1 ^tftitili&gg©^ 
<fc t) /h£ < ISlje^tLTVNS £ £ *4#t»i:i-S»*35[ 2 fcSBtfe© 3 ^^^ESS 

o 

4 . 15 ^HSfe*!*!^^ A^J $ ftZ> S U^HS^SWBJB 3 OfilbittflHIfc: 
A^3 £ ttS ^ L-</Wf w^J: 19 ffi < * 5 J; 5 fcK*$ *LB.oifflfB*:fcl* i: 
10 45AM -^irHulBft/JMiti: ft 5 A^Hf t (DWt&iftim 3 4>^W)i#i|>&§gO^:*L 
«fc < K5£ £ ;h/T V ^ £ £ & » £ 5 ff#« 2 fclB*© 3 &&&«&|bIK 

o 

5. i = 6&t*k = 5 KWtfeZfhX^ZiZ. £%mWLb1rZ>mJ&g.-L £1B*W> 5 

15 6 . M5 (ommmmmft, ax $ n s ^ w </wi #*ss&ism 1 

A# $ *L5 £ t^/Wf w^J: 9 <S < ft 5 ± 5 te»!J£ $ ttaoMiBft^ i: 
ft 5 A^jft ^-^BtrlBft/h«i: ft 5 A^3«#i: OijrltfSjtufBfB l ©HtbiiipgS^^n 

& 6 (Dmmmmmtt, AJi&frziz ^Mm^mmm 3 osaattiee*^ a^j 

20 ^JvS^^tfO^J: 9iii< ftS J: 5^§S^$^E.oS(riBft^:#[i:ftS 
A^Jft BUl5ft/h«i: ft£ A#«#£ ©BaMi&lBfS 3 <0Mb*S*B«&<0-fcft J; 5 
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stria j m<DMW}mm&<D o^mi. $5 2 % ^3 rtwb 4 <^^sbi#*s^t^. A*r 

$H5^^^Wi#* s Wi^^^ s S5< ft 5 J; ^t-is^tts^^ utrasjf&i 
10 £9, 0fcj&ft&^&ft^mlfcMm&fr&&&&&ZZk&WWlk1-Zin&i&.ft 



' t*JM ©3£»WB«^<& (j-4) OjlSb*i#S«©*>«r A^$tl5S^ 
15 ^fuieSg 4 ©IStbitHf Art * £ u^</H»#0 wVi'i «9 S5 < 5 
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